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'UNITED STATES PATENT OFFICE.

AUGUSTUS L. MOSS, OF SANDUSKY, OHIO.

EXPLOSION-TURBINE.

No. 820,238.

Speciﬁcation of Letters Patent.

Application flled March 17,1805, Serial No. 250,523,

To all wlhom it may conceri:

Be it known that I, AucUsTUS LEICESTER
Moss, a citizen of the United States, and a
resident of Sandusky, in the county of Erie
and State of Ohio, have invented a new and
Improved Explosion-Turbine, of which the
following is a full,- clear, and exact descrip-
tion. ' .

The object of the invention is to provide a

new and improved explosion-turbine in |

which impact impulses are given in quick
succession to the turbine-wheel at different
points of its periphery to insure a uniform
and powerful running of the turbine.

The invention consists of novel features
and parts and combinations of the same, as
will be more fully described hereinafter and

. then pointed out in the claims.
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A practical embodiment of the invention
is represented in the accompanying drawings,
forming & part of this specification, in which

similar characters of reference indicate cor-

responding parts in all the views.

Figure 1 is & side elevation of the improve-
ment. Fig. 2 is a sectional side elevation of
the mechanism for actuating the controlling-
valves in the nozzles of the explosion-cham-

bers. Fig. 3 is a sectional side elevation of

the improvement. Fig.4 is a plan view of
one of the explosion devices. Fig. 5isan en-
larged cross-section of the improvement: on
the line 5 5 of Fig. 1. Fig. 6 is a sectional
side elevation of part of the improvement,
showing one of the explosion devices inanex-
hausting position.. Fig. 7 is a cross-section
of the improvement on the line 7 7 of Fig. 3,
illustrating one of the exhausts; and Fig. 8 is
a diagrammatic view of the igniting devices.

On a suitably-constructed frame A is
mounted a turbine-cylinder B, in which is ar-
ranged to rotate a turbine-wheel C, having
peripheral buckets C’ and secured on a shaft
D, journaled in suitable bearings held on
standards A’, forming part of the main
frame A. Around the turbine-cylinder B
are grouped a plurality of spaced explosion-
cylinders E, B/, E2, and E?* for giving impact
impulses in quick suecession to the turbine-
wheei C at different dPo'ints of its periphery to
insure a uniform and powerful running of the
turbine.

Each of the explosion-cylinders E, T/, K
and E? consists, essentially, of an explosion-
chamber F, secured to or forming part of the
turbine-cylinder B and being preferably in
the form of a cylinder, the axis of which is

disposed radially to the axis of the turbine-
wheel C.  From the inner end of the explo-
sion-chamber F extends a nozzle G for dis-
charging the exploded charge against the
buckets C’ of the turbine-wheel C to rotate
the latter in the direction of the arrotv a’, and
in the nozzle Gis arranged a valve H for open-
ing and closing the nozzle G at the proper
time and as hereinafter more fully described:

In the explosion-chamber ¥ is mounted to
reciprocate a piston I, controlled from the
turbine-wheel C and serving to draw in the
explosive charge and to compress the same
previous to igniting the charge, as hereinafter

-more fully explained. :

Adjacent to the inner end of the explosion-
chamber F arc arranged a gas-chamber J and
an air-chamber J/, of which the chamber J is
connected by a pipe J* with a suitable gas-
supply, while the other chamber J’is provided
with an air-inlet pipe J%. The chambers J
and J’ are connected with the inner end of

“the explosion-chamber F by spring- pressed

valves K andK’, respectively, adapted to
open inwardly on the piston I moving out-
wardly during the suction-stroke and during
the time the piston-L.is at the end of its in-
ward stroke and after the explosion has taken
place (see Fig. 6) to allow air and gas to rush
into the inner end of the explosion-chamber
to clean the latter of the products of combus-
tion, sufficient suction being produced in the
inner end of the cylinder by the action of the

rotating turbine-wheel C.

In the inner end of the explosion-chamber
F is arranged an electric igniting device L for
igniting the compressed charge at the proper
time, and at the same time the valve H moves
suddenly into an open position.

In order to reciprocate the piston Iin the
cylinder F, the following device is provided:
On the outer end of the piston-rod I’ of the
piston T is secured a cross-head I*, from which
extend rods I3, mounted to slide in suitable
bearings and provided at their inner ends
with friction-rollers I*, engaging the eccen-
tric cam-crooves of cams I3, secured to the
main shaft D on opposite sides of the cylin-
der B, as plainly illustrated in Fig. 5. 'When
the turbine-wheel C is rotating, then the cams
T rotate with the shaft D, and consequently
impart a sliding motion to the rods I* and to
cause the cross-heads T* and piston-rods I’ to
impart a reciprocating motion to the pistons
1 in the explosion-chambers F of the several
cylinders E, B/, B?, and E*.  As the pistons 1
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* mally closed into an open position.
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of the several cylinders E, E’, E?, and E? are
actuated from the same cams, it is evident
that the pistons I are actuated in the proper
succession to cause successive compression of
the charges in theseveral explosion-chambers
previous to their ignition. . During the time
the ignition takes place in cylinders E, B/, E?,
or E? the corresponding piston I is automat-
ically locked against movement, and for this
purpose the following arrangement is made:
The cross-head I* for each piston I is adapted
to be engaged by a locking-catch N, secured
on a shaft N, journaled in suitable bearings
on the outer end of the explosion-chamber F,
and the said catch N is normally held out of
the path of the cross-head I* by a spring N=.
On the’shaft N’ is secured a crank-arm N¥,
adapted to be engaged by a cam N*, fixed on

-one of the rods I*, so that when the piston I

moves inward and about reaches the end of
its inward stroke then the cam N* acts on the
crank-arm N® to impart a swinging motion to
the shaft N” and to the catch N to engage the
latter with a cross-head I% to hold the latter,
and consequently the piston I, against return
movement. When the piston I 'is on the re- -
turn or outward stroke, the cam N* moves
out-of engagement with the crank-arm N2,
thus releasing the shaft N’ and the catch N,
which latter is immediately pulled back into
an inactive position by its spring N2 The
latch N'holds the piston I temporarily against
outward movement, so that the force of the
explosion is taken up by the latch and not by
the cam I® and shaft D. ,
The valve H in the nozzle G of each explo-
sion-cylinder E, E, E?, and E? is preferably
in the form of a cylindrical rocking valve, and
in order to open and close the said valve.in
unison with the movement of the correspond-
ing piston I the following device is provided:
On the outer end of the stem H’ of the valve
H is secured an arm H?, pulled on at one end
by a spring H? and pivotally connected at its
other end by a link H* with a rod H®, mount-
ed to slide radially in suitable bearings and
abutting with its inner end on the peripheral
face of a cam H®, secured on the main shaft
D. The cam H’is provided with an abrupt
portion H’, so that when the turbine is run-
ning and the shaft D and cam H® turn in the
direction of the arrow o’ then the abrupt por-
tion H' comes successively opposite the inner
ends of the rods HS to allow the latter to slide
suddenly inwardly, owing to the action of the
springs H?, to turn the valve H from a nor-
This ac-
tion takes place at the time the piston I is in
its locked position near the innermost end of
the cylinder immediately before the explo-
sion of the charge has taken place in the ex-
plosion-chamber F. Thus when the explo-
sion takes ﬁlace the valve H is open and the
exploded charge passes through the nozzle G°

against the buckets ¢V of the turbine-wheel ¢ !
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to rotate the latter in the direction of the ar-
row a’. The valve H remains open after the
explosion has taken ‘place and during the
time the piston I changes from near the end
of its downstroke to the beginning of its up-
stroke, so that the buckets €', passing the
terminal of the nozzle F, cause a suction in
the inner end of the explosion-chamber F for
the valves K and K’ to open. When this
takes place, the inrushing gas and air com-
pletely clears the inner end of the chamber F
of the products of combustion, which rush
through the open valve H and nozzle G into
the turbine-cylinder B. As soon as the in-
ner end of the explosion-chamber is cleared
of the products of combustion the valve H
immediately closes and remains closed until
the next explosion is to take place. The
products of combustion which pass by way of
the nozzle G into the cylinder B finally reach
exhaust-chambers B/, formed in the cylinder
between adjacent explosion devices, the be-
ginning of a chamber B’ being a distance
from the terminal of the preceding nozzle G,
as will be readily understood by reference to
Fig. 3.

%he products of combustion can pass from
the chambers B’ to ports @ in the hub of the
turbine-wheel C and the shaft D into the hol-
low portion D’ of the shaft, (see Fig. 5,) and
this hollow portion is provided near its outer
end with ports &', opening into a chamber P,
surrounding the shaft D, and having an ex-
haust-pipe %” for carrying off the products of
combustion toasuitable place. The chambers
B’ extend around the rim of the wheel C to
allow the gases to reach the ports a.

Each ignition device L is provided with
spaced electrodes I/ and L?, connected by
wires L* and L¢ with an induction-coil L5,
connected with a suitable source of electrical
energy O, such as a battery, as indicated in
Fig. 8. The circuit-breaker Q for each in-
duction-coil I? consists of flexible contact-
plates. Q" and Q?, of which the contact-plate
Q/ is connected by a wire Q* with the induc-
tion-coil L?, and the other contact-plate Q? is
connected by a wire Q* with an armature-le-
ver for the induction-coil I’. Normally the
contact-plates Q" and Q* are in an open posi-
tion, and one of the contact-plates—as
shown, the contact-plate Q'—is adapted to
be engaged by an arm Q°, attached to one of
the rods I*, preferably at the cam N* so that
when the piston I moves into an innermost

osition the arm Q° presses the contact- late
E)’ and moves the same in contact with the
other plate Q? to close the circuit, thus caus-
ing the induction-coil 1/ to send a current
through the wires I? and I# and the elec-
trodes I and 1*, with a spark passing from
one electrode L/ to the other electrode L2
Thus it will be seen that when the piston I is
moved into an innermost position and com-
presses the previously drawn-in charge the
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explosive charge Is ignited by the spark re-
ferred to, and theforce of the explosive charge
is exerted against the buckets C', as previ-
ously explained, to rotate the turbine-wheel
C in the direction of the arrow ¢’

T do not limit myself to the particular ar-
rangement of igniting devices above de-
scribed, as the same may be varied without
deviating from the spirit of my invention.

The operation is as follows: ‘When the ma-
chine is running and the several parts are in
the position illustrated in Fig. 3, then an ex-
plosion has taken place in the explosion-cyl-
inder E to turn the turbine-wheel Cin the di-
rection of the arrow ¢/, while in the explo-
sion-cylinder E’ the piston I is moving inward
to compress the previously drawn-in charge
while in the explosion-cylinder E? the piston
Iis at the end of its suction-stroke—that is,
has drawn into the explosion-chamber F the
desired mixture of gas and air. Inthe explo-
sion-cylinder E? the piston I is at the begin-
ning of the suction-stroke, and in all three
cyhnders E, E?,
closed position.
tates the valve

As the turbine-wheel C ro-
H in the explosion-cylinder
I gradually gradually closes, and about the
time this takes place an explosion takes place
in the explosion-cylinder ', so as to give an-
other impulse to the turbine-wheel C, 1t being
understood that when this explosion takes
place in the explosion-cylinder ¥’ its valve H
opens suddenly to direct the charge against
the buckets (7, as above explained. During
the final compression of the charge and the
ignition and explosion of the charge in the ex-
plosion-cylinder E compression takes place
in the cylinder E?, and at the end of the com-~
pression period the mixture is ignited in the
cylinder E?, so that another impulse is given
to the turbine-wheel C. In a like manner a
final impulse is given to the wheel C shortly
after by the exploded charge in the explo-
sion-cylinder E?, and then the next impulse is
given to the wheel by the explosion from the
explosion-cylinder E to complete the cycle.
Thus it will be seen that during each revolu-
tion of the turbine-wheel C four successive
impulses are given to the buckets C’ in quick
succession to nsure a uniform ‘and powerful
running of the turbine.

The explosion-chambers ¥ of the several
explosion - cylinders E, E’, E?, and E? are
preferably water-jacketed, as indicated in the
drawings, and the cylinder B is likewise pref-
erably water-jacketed to keep the turbine at
the proper temperature.

Having thus. described my invention, 1
claim as new and desire to secure by Letters
Patent— :

1. An explosion-turbine comprising & cyl-
inder, a turbine-wheel mounted to turn in
said cylinder and provided with peripheral
buckets, an explosion-chamber having a djs-

1

and E2 the valve His in a |

&

against the buckets in the direction of rota-
tion of the turbine-wheel, a piston in said &%=
plosion-chamber, coperating means for the
piston controlled from the said turbine-wheel
for drawing in an explosive charge and for
compressing the same previous to ignition,
and means operated by the piston-operating
means for locking the piston during the ex-

“plosion period.

2. An explosion-turbine comprising a cyl-
inder, a turbine-wheel mounted to turn i
said cylinder and provided with peripheral
buckets, an explosion-chamber having a dis-
charge-nozzle for discharging 2 motive agent
against the buckets in the direction of rota-
tion of the turbine-wheel, a piston in the ex-
plosion-chamber controlled fronvsaid turbine-
wheel for drawing in an explosive charge and
for compressing the same previous to igni-
tion, a valve in said nozzle for opening and
closing the latter,and means operated by the
piston-operating means for locking the piston
during the explosion period.

3. An explosion-turbine comprising a cyl-
inder, a turbine-wheel mounted to turn in
said cylinder and provided with peripheral
buckets, an explosion-chamber having a dis-
charge-nozzle for discharging a motive agent
against the buckets in the direction of rota-
tion of the turbine-wheel, a piston in the ex-
plosion - chamber controlled from said tur-
bine-wheel for drawing in an explosive charge
and for compressing the same previous to ig-
nition, means operated by the piston-operat-
ing means for locking the piston during the
explosion period, and 2 valve operating in
conjunction with said piston and opening
quickly at the end of the compression period
of said piston.

4. An explosion-turbine comprising a cyl-
inder, a turbine-wheel mounted to turn in
said cylinder and provided with peripheral
buckets, an explosion-chamber having a dis-
charge-nozzle for discharging a motive agent
against the buckets in the direction of rota-
tion of the turbine-wheel, a piston in the ex-
plosion-chamber controlled from said tur-
bine-wneel for drawing in an explosive charge
and for compressing the same’ previous to
ignition, means operated by the piston-oper-
ating means for locking the piston during the
explosion period, and a valve operating in
conjunction with the said piston and opening
quickly at the end of the compression pericd
of said piston and remaining open until after
the beginning of the return stroke of the pis-
ton whereby the turbine-wheel may create a
suction in the said working chamber to clear
the same of the products of combustion.

5. An explosion-turbine comprising a cyl-
inder, a turbine - wheel having peripheral
buckets and arranged to turn in said cylinder,
an explosion-chamber having a nozzle for

discharging a motive agent against the buck-

charge-nozzle for discharging a motive agent | ets of the turbine-wheel, a piston reciprocat-
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ing in the said explosion-chamber and con-
trolled from said turbine-wheel, means for
supplying said explosion-chamber with an
explosive charge, an ignition device for ignit-
ing the said explosive charges, means oper-
ated by the piston-operating means for lock-
ing the piston during the explosion period,
and a valve in the said device operating in
unison therewith.

6. An explosion-turhine, comprising a cyl-
inder, a_ turbine-wheel having buckets and
mounted to turn in said cvlinder, an explo- |
sion-chamber having a nozzle for discharging
a motive agent against the buckets of-the tur--.
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said turbine-wheel, means for supplying the

bine-wheel, a piston reciprocating in the said
explosion-chamber and controlled from the

said "explosion-chamber with an explosive
charge, a valve in the said nozzle and operat-
Ing in unison with said piston, an automatic |
locking device for said piston, and means |
whereby the piston-operating means may |
control the operation of said locking device,
7. An explosion-turbine, comprising a cyl-
inder, a turbine - wheel having peripheral
buckets mounted to turn in the said eylinder,
a plurality of explosion-cylinders ~spaced
apart from each other and grouped around
the said cylinder, each explosion-cylinder
comprising an explosion-chamber having a
nozzle for discharging an explosive charge
against said buckets means for supplying an
explosive charge to said explosion-chamber,

!
1
‘an 1gniting device in the explosion-chamber, {

a reciprocating piston in the explosion-cham- |
ber for drawing in an explosive charge and
for compressing the same Immediately previ-
ous to the ignition of the charge by sald ignit-
ing device, means connected with the tur-
bine-wheel for operating the piston, and |
means operated by the piston-operating
means for locking the piston during the ex-
plosion period.

8. An explosion-turbine, comprising a cyl-
inder, a turbine-wheel having peripheral
buckets mounted to turn in the said cylinder, |
a plurality of explosion - cylinders spaced |

820,238

apart from each other and grouped around
said cylinder, each explosion-cylinder com-
prising an explosion-chamber and having a

- nozzle for discharging an explosive charge

against the said buckets, means for supply-
g an explosive charge to said explosion-
chamber, an igniting device in the explosion-
chamber, a reciprocating piston in the said
explosion-chamber for drawing in a charge
and compressing the same immediately pre-

L vious to the ignition of the charge by said ig-

niting device, means connected with the tur-
bine-wheel for operating the piston; means

50
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operated by the piston-operating means for
locking the, piston during the explosion pe-
riod, and an automatic valve in said dis-
charge-nozzle.

9. An explosion-turbine comprising a cyl-
inder, a turbine - wheel having peripheral
buckets and mounted to turn in the cylinder,
a plurality of explosion - cylinders spaced
apart from each other and grouped around
the cylinder, each explosion-cylinder com-
prising an explosion-chamber having a noz-

65

70

zlefor discharging an explosive chargeagainst .

said buckets, means for supplying the explo-
sive charge to said explosion-chamber, an ig-
niting device in the explosion-chamber, a re-
eiprocating piston in the said explosion-
chamber for drawing in a charge and com-
pressing the same immediately previous to
the ignition of the charge by sald igniting de-
vice, means for locking the piston against
movement during the explosion period, an
automatic valve in said discharge-nozzle,
means for operating the said piston, and the

said valve in unison from the turbine-wheel,

and means whereby the piston-operating
means may operate the locking device.

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

AUGUSTUS L. MOSS.

Witnesses:
H. L. PeexE,
Joun H. ImMmEL,
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